Selective adhesion of osteoblastic cells to different integrin ligands induces osteopontin gene expression.
Skeletal homeostasis is partly regulated by the mechanical environment and specific signals generated by a cell's adhesion to the matrix. Previous studies demonstrated that osteopontin (OPN) expression is stimulated in response to both cellular adhesion and mechanical stimulation. The present studies examine if specific integrin ligands mediate osteoblast selective adhesion and whether opn mRNA expression is induced in response to these same ligands. Embryonic chicken calvaria osteoblastic cells were plated on bacteriological dishes coated with fibronectin (FN), collagen type I (Col1), denatured collagen/gelatin (G), OPN, vitronectin (VN), laminin (LN) or albumin (BSA). Osteoblastic cells were shown to selectively adhere to FN, Col1, G and LN, yet not to VN, OPN or BSA. Opn mRNA expression was induced by adhesion to Col1, FN, LN and G, but neither OPN nor VN induced this expression. Examination of the activation of the protein kinases A and C second signaling systems showed that only adhesion to FN induced protein kinase A and protein kinase C (PKC) activity while adherence to Col1 induced PKC. Evaluation of the intracellular distribution of focal adhesion kinase (FAK) and p-tyrosine within cells after adherence to FN, VN or BSA demonstrated that adherence to FN stimulated FAK translocation from the nucleus to the cytoplasm and high levels of p-tyrosine localization at the cell surface. However, cell adherence to VN or BSA did not show these morphological changes. These data illustrate that osteoblast selective adhesion is mediated by specific integrin ligands, and induction of intracellular second signal kinase activity is related to the nature of the ligand.